Introduction: Clostridium difficile infection (CDI) is the most common cause of hospital-acquired diarrhea. Severity of CDI is associated with advanced age and co-morbidities. The clinical spectrum varies from mild watery diarrhea to severe fulminant pseudomembranous colitis with complications. Methodology: This study conducted over a six-year period (2008 to 2013) included 510 patients treated at the University Hospital for Infectious and Tropical Diseases in Belgrade, Serbia. In patients with a history of previous hospitalization and/or treatment with antimicrobial agents who developed diarrhea, the diagnosis was established with rapid tests for C. difficile toxin A and B and by stool culture for C. difficile (454 patients) or by endoscopic examination and histological analyses of the biopsy samples taken from the colonic mucosa (56 patients). Results: The mean age of patients was 67.71± 13.34 years. A total of 67.8% patients were older than 65 years. Over half (58.7%) of the patients were female. 93% had been previously hospitalized and/or had surgical interventions, during which they had been treated with antibiotics. In the clinical presentation spectrum, pseudomembranous colitis occurred in 51.0% .The mean duration of illness after the introduction of specific antibiotic therapy was 7.10 ± 4.88 days. Complications developed in 14 patients. The disease relapsed in 43 (8.4%). Thirty-two (6.3%) patients died, mostly due to co-morbidities. Conclusions: CDI is the most important cause of hospital-acquired diarrhea in Serbia. The disease mainly affects elderly patients with comorbidities. The incidence of complications is low and prognosis is age dependent and related to pre-existing diseases.
Introduction
Clostridium difficile infection (CDI) is the most common hospital-accquired bacterial diarrhea in industrialized countries. The severity of CDI is influenced by advanced age and co-morbidities, disturbed intestinal microbiota as the result of antibiotic therapy, and exposure to C. difficile spores [1] . The clinical spectrum of the disease varies from mild acute diarrhea to severe fulminant disease such as pseudomembranous colitis, which may be complicated with toxic megacolon [2] . Rising incidence and higher mortality have been the two key characteristics of C. difficile-associated disease in the last decade [1] . The objective of this study was to determine the baseline characteristics, clinical presentation, prognostic factors, and outcome of CDI in patients treated at the University Hospital for Infectious and Tropical Diseases, Belgrade, Clinical Centre of Serbia.
Methodology
This was a retrospective study of a series of 510 patients treated at the University Hospital for Infectious and Tropical Diseases, Belgrade, Clinical Centre of Serbia, over a period of six years (2008) (2009) (2010) (2011) (2012) (2013) . In 454 patients with a history of previous hospitalization and/or treatment with antimicrobial agents who developed diarrhea, the diagnosis of CDI was established with rapid tests for C. difficile toxin A and B (RIDA QUICK Clostridium difficile Toxin A/B, R-Biopharm AG, An der neuen Bergstrase 17, 64297, Darmstadt, Germany) or by stool culture for C. difficile (medium Clo Agar, BioMerieux, 69280, Marcy l'Etoile, France). In 56 patients, the diagnosis was made by the endoscopic finding of pseudomembranous colitis with typical pseudomembranes on colonic mucosa and histological analyses of taken biopsy samples. Frequent watery stools with mucus and/or blood were considered to be due to colitis. Demographic characteristics, clinical presentation, and duration of disease were analyzed, along with baseline laboratory analyses including inflammatory parameters, such as erythrocyte sedimentation rate (ESR), fibrinogen, C-reactive protein (CRP) and D-dimer in order to determine prognostic factors and final outcome. Treatment regimens included either the combination of metronidazole and vancomycin, or one of the drugs as monotherapy. Patients with severe colitis (abdominal distention, white blood cell [WBC] count > 25 x 10 9 /L, albumin count < 30 g/L) were prescribed a dual regimen, while others were prescribed monotherapy [3, 4] .
All analyses were performed using an electronic database organized in SPSS version 16.0. The oneway analysis of variance (ANOVA) test was used to compare the means. The non-parametric variables were analyzed using the Chi-square or Fisher's exact test, as appropriate. Person's test was used for bivariate correlation. The level of significance was 0.05.
The consent for participation was obtained from all subjects, and the study was approved by the Clinical Centre of Serbia Ethics Committee.
Results
The patients' mean age was 67.71 ± 13.34 (range, 22-91) years, and most (67.8%) were older than 65 years of age. A total of 299 (58.7%) patients were female, while the majority (474; 93%) of patients had been previously hospitalized (Table 1) . Four hundred forty-six (87.4%) patients had been previously treated with antibiotics in hospital settings, while only 10 patients (1.9%) were outpatients. Three hundred seventeen (62.2%) examinees underwent major surgical interventions. Eighteen (3.5%) patients suffered from malignances and were on chemotherapy, while 11 (2.1%) had end-stage renal disease. For the remaining patients, the only risk factor was treatment with broad-spectrum antibiotics on an inpatient and/or outpatient basis. In most cases, diarrhea began after treatment with fluoroquinolones (57.9%) and thirdgeneration cephalosporins (34.2%), while 7.9% of the patients took other antibiotics. The mean time between admission to hospital and occurrence of diarrhea was 15.15 ± 11.34 days (range, 3-63), and 60% of the patients developed diarrhea within 14 days. Fever, vomiting, and abdominal cramps occurred in 274 (53.8%), 107 (21%) and 211 (41.3%) patients, respectively (Table 1) . Approximately half (51.0%) of the patients had clinical presentations suggestive of pseudomembranous colitis. Only eight patients (1.5%) had bloody stools. The mean number of stools was 5.53 ± 4.06 (1-20) per day; it was significantly higher among patients with colitis than among patients suffering diarrhea without colitis (6.5 ± 3.9 vs. 4.4 ± 3.9, p = 0.002). Recurrent disease was registered in 43 (8.4%) patients, and the mean time between hospital discharge and recurrence was 11.62 ± 10.75 (3-40) days. Complications (ileus, toxic megacolon) were registered in 14 (2.8%) patients, and they were referred to surgery. Thirty-two (6.3%) patients died in the thirty-day period, mostly due to co-morbidities (two patients died due to severe pseudomembranous colitis with complications) ( Table 1) .
Laboratory analyses, including inflammatory parameters such as ESR, fibrinogen, CRP, and WBC counts are presented in Table 2 . In 175 (34.3%) patients, WBC count was above 15 x 10 9 /L. Mean serum iron, total proteins, and albumin was below normal values (Table 2) . Pleural effusion and ascites were registered in 14.7% and 9.8% of patients, respectively. Mean serum albumin in patients with ascites and pleural effusion was significantly lower than among the remaining patients (22.36 ± 4.46 g/L vs. 27.24 ± 6.12 g/L, p = 0.005, and 20.89 ± 4.29 g/L vs. 27.73 ± 5.85 g/L, p = 0.000, respectively). When the possible correlation of D-dimer concentrations with other inflammatory parameters, such as ESR, fibrinogen and WBC count, was analyzed, the only correlation recorded was with ESR (p = 0.032). Seventy-eight (15.3%) patients with severe colitis were treated with combined antibiotic therapy (metronidazol and vancomycin), 357 patients (70%) received vancomycin, and 75 (14.7%) received metronidazol alone. The mean duration of diarrhea was 7.10 ± 4.88 (1-25) days after specific antibiotic therapy for C. difficile was introduced. In 352 (69%) patients, diarrhea lasted not more than a week after the therapy was initiated. The analyses of factors that were associated with the duration of diarrhea showed that elevated WBC count (> 15 x 10 9 /L), initial number of stools (> 5/day), elevated CRP (> 100 mg/L), and lower albumin count (< 30 g/L) were associated with prolonged duration of disease (Table 3 ). Diarrhea lasted longer in patients with colitis than in those who had diarrhea without colitis, but with no significant difference (7.79 ± 4.99 vs. 6.36 ± 4.69, p = 0.081). Being 65 years of age or older was significantly associated with poor outcome (OR 1.523, 95% CI 1.347-1.721; p = 0.027). 
Discussion
In our series of patients with CDI, the majority were older than 65, had been previously treated with broad-spectrum antibiotics as inpatients, had comorbidities such as malignancies, end-stage renal disease, and/or a history of major surgical interventions. The duration of symptoms was not associated with advanced age. Even though patients with colitis did not have prolonged diarrhea compared with those who had diarrhea without colitis, they suffered from more frequent stools.
Beginning as early as 2002 and extending through the following years, the outbreaks of unusually severe and recurrent CDI were noted in Canada and the United States [3] . The greater incidence of CDI was registered across hospitals in Europe [5] . It was recognized early that advanced age is one of the major factors predisposing CDI, since the disease incidence increased with age over 65 [3] . This is in concordance with our data, which showed that almost 68% of patients suffering CDI were older than 65 years of age. Most of our patients had been previously hospitalized and treated with broad-spectrum antibiotics. Similar results were recorded in other hospitals in Eastern Europe. Accordingly, at the Charles University in Prague, 76% patients with CDI were older than 60 years of age, and 92% had received antibiotics before the onset of the disease [6] . Exposure to antibiotics that disrupt the colonic microbial flora appears to be another important risk factor for CDI [4, 7] . We demonstrated that fluoroquinolones and thirdgeneration cephalosporins were mostly used among our patients. Until recently, fluoroquinolones were widely used for surgical prophylaxis in Serbia, which can explain why more than 50% of our patients received them before CDI occurred. Olson et al. reported that 96% of patients with CDI had received antibiotics within the 14 days (not more than three months) before the onset of diarrhea [8] . Similarly, we demonstrated that the mean time between the beginning of the antibiotic therapy and the occurrence of diarrhea was 15 days.
C. difficile usually affects the colon and causes diarrhea, often watery, sometimes with mucus (suggesting colitis), while bloody diarrhea is exceptional [4] . Fever, abdominal cramping, and peripheral leukocytosis are common, but found in less than half of patients [9] . Half of our patients had colitis, and less than 50% had vomiting, abdominal cramps, and peripheral leukocytosis. Among those with bloody diarrhea, one patient was a previously healthy person with a history of treatment with fluoroquinolones as an outpatient. He had serious CDI with fulminant pseudomembranous colitis and toxic megacolon. Serious outpatient infection probably occurred due to one of the hypervirulent strains of C. difficile, but unfortunately, we could not identify it [10, 11] . Fulminant colitis was previously recorded in 3%-8% of patients [4] . The CDI mortality rate reported in a number of studies varies from 13%-27% [4, 6, 12] . However, in our patient series, only 2.8% had severe complicated CDI, while the mortality rate was 6.3%. The explanation for such a low mortality rate could be the usual practice of immediate referral of severe cases from other hospitals to surgery, bypassing our hospital.
The recently published CDI recurrence rate was about 20% [13] . In our patient series, the recurrence was registered in only 8.4%. Some of the patients with the recurrent disease were treated in regional hospitals and were not referred elsewhere; accordingly, the total numbers of recurrent CDI could have probably been much higher.
The laboratory analyses among our patients showed elevated inflammatory parameters. As a consequence of malabsorption, mean iron, protein, and albumin counts were lower than normal. Patients with pleural effusions and ascites had marked hypoalbuminemia. Manifestations of protein-losing enteropathy, including hypoalbuminemia, with peripheral edema, ascites, and pleural effusion were also previously described in patients with CDI [14] . We recorded increased D-dimer values in most of the patients, while procalcitonin, a marker of serious systemic infection, was mostly normal. There was also no correlation with other inflammatory parameters (except ESR). We thus speculate that increased Ddimer values were due to fibrinogen exudation and degradation in the bowel mucosa. Such a pathogenic mechanism had been previously reported among patients with inflammatory bowel diseases, since ulcerous colitis was associated with increased Ddimer. Furthermore, it proved to be a reliable marker of disease activity in ulcerous colitis [15] . We did not demonstrate the D-dimer level to be a factor that influenced the severity and the outcome of the disease.
In most of the patients, diarrhea lasted not more than a week after specific therapy was introduced. More aggressive disease is associated with hypoalbuminemia and leukocytosis or even leucopenia (> 25 × 10 9 /L or < 1.5 × 10 9 /L, respectively) [4] . We demonstrated that there are certain baseline clinical and laboratory factors associated with prolonged and more severe disease such as WBC count above 15 × 10 9 /L, initial number of stools more than five per day, increased CRP of above 100 mg/L, and hypoalbuminemia of below 30 g/L. It was previously shown that advanced age was associated with an increased death rate [5, 16] . The analyses of prognostic factors for survival of patients with CDI revealed that the only factor that was significantly related to the increased death rate was age above 65 years.
Conclusions
C. difficile infection is a very important cause of hospital-acquired diarrhea in Serbia. The disease mainly affects elderly hospitalized patients with comorbidities. The incidence of complications is low and the prognosis is age dependent and related to preexisting diseases.
